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ABSTRACT 
 
In 1978, when the Task Panel report to the US President’s Commission on Mental Health 
emphasized the importance of improving health care and easing the pain of those 
suffering from emotional distress syndromes including loneliness, few anticipated that 
this issue would still need to be addressed 40 years later. A meta-analysis (Masi et al., 
2011) on the efficacy of treatments to reduce loneliness identified a need for well-
controlled randomized clinical trials focusing on the rehabilitation of maladaptive social 
cognition.  We review assessments of loneliness and build on this meta-analysis to 
discuss the efficacy of various treatments for loneliness.  With the advances made over 
the past 5 years in the identification of the psychobiological and pharmaceutical 
mechanisms associated with loneliness and maladaptive social cognition, there is 
increasing evidence for the potential efficacy of integrated interventions that combine 
(social) cognitive behavioral therapy with short-term adjunctive pharmacological 
treatments. 
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Life in America in the 21
st
 century is unlike any period in human history.  People 
are living longer than ever before, and the rise in the Internet has transformed how 
Americans work, play, search, shop, study, communicate, and relate to one another.  
People are increasingly connected digitally, but the prevalence of loneliness (perceived 
social isolation) also appears to be rising. From a prevalence estimated to be 11-17% in 
the 1970s (Peplau, Russell, & Heim, 1979), loneliness has increased to over 40% in 
middle aged and older adults
1
 (Edmondson, 2010; Perissinotto, Cenzer, & Covinsky, 
2012). Over the past 40 years, loneliness has also become more widespread overseas 
(e.g., Victor, Scambler, Bowling, & Bond, 2005; Randall, 2012; Victor & Yang, 2012; 
Stickley et al., 2013).  For instance, a 2010 survey from Statistics New Zealand shows 
that 33% of individuals aged 15 and above experienced loneliness in the four weeks 
preceding the survey. In the U.K., prevalence of loneliness is estimated between 5%-6% 
(for individuals reporting feeling “often” lonely), 21%-31% (for individuals reporting 
feeling “sometimes” lonely; Victor et al., 2005; Victor & Yang, 2012), and prevalence 
rates as high as 45% have been reported throughout the U.K. according to an online 
survey that took place in March 2010 (Griffin, 2010).  As the prevalence of loneliness 
rises, evidence accrues that loneliness is a major risk factor for poor physical and mental 
health outcomes.  
Definition of Loneliness 
Psychiatrist Fromm-Reichmann (1959) raised awareness of loneliness and noted 
the need for a rigorous, scientific definition of loneliness.  In the decades that followed, 
                                                        
1 Although significant overlaps exist between loneliness in adults and loneliness in children and adolescents (Qualter et 
al., in the present issue), we focus in the present article on reports involving adults. 
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loneliness as a psychological condition was characterized, and measures for quantifying 
individual differences were introduced (e.g., Lynch & Convey, 1979; Peplau, Russell, & 
Heim, 1979; Russell, Peplau, & Cutrona, 1980; Weiss, 1973). Loneliness corresponds to 
a discrepancy between an individual’s preferred and actual social relations (Peplau & 
Perlman, 1982). This discrepancy then leads to the negative experience of feeling alone 
and/or the distress and dysphoria of feeling socially isolated even when among family or 
friends (Weiss, 1973). This definition underscores the fact that feeling alone or lonely 
does not necessarily mean being alone nor does being alone necessarily mean feeling 
alone (see J. T. Cacioppo et al., this issue). One can feel lonely in the crowd or in a 
marriage. Reciprocally, one may enjoy being alone (a pleasant state defined as solitude; 
Tillich, 1959) at times in order to reach personal growth experiences (such as those 
achieved through solitary meditation or mindfulness exercises) or to simply take a 
temporary break from dealing with the demands of modern life. 
Loneliness emphasizes the fact that social species require not simply the presence 
of others but also the presence of significant others whom they can trust, who give them a 
goal in life, with whom they can plan, interact, and work together to survive and prosper 
(J. T. Cacioppo & Patrick, 2008). Moreover, the physical presence of significant others in 
one’s social environment is not a sufficient condition. One needs to feel connected to 
significant others to not feel lonely. Accordingly, one can be temporarily alone and not 
feel lonely as they feel highly connected with their spouse, family, and/or friends – even 
at a distance. Subjectivity and perception of the friendly or hostile nature of one’s social 
environment is, thus, a characteristic of loneliness. As comedian Robin Williams said: “I 
used to think the worst thing in life was to end up all alone. It’s not. The worst thing in 
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life is to end up with people who make you feel all alone” (2009). Although this crucial 
component of loneliness helps better differentiate subjective social isolation (loneliness) 
from objective social isolation, it has led occasionally to a conflation of loneliness and 
other dysphoric states (e.g., social anxiety, depression) in which a person’s subjective 
experiencing of their social environment plays also a crucial role. 
A main challenge for physicians and mental health clinicians has been, therefore, 
to become sufficiently informed about the scientific definition of loneliness so that other 
mental disorders were not mistakenly diagnosed and treated when loneliness was either 
the primary presenting problem or the cause of the depression for which treatment was 
sought (Booth, 2000). For instance, because loneliness and depression share some 
characteristics and a correlation ranging from .38 to .71 (cf., Booth, 2000; J. T. Cacioppo 
et al., 2006), many clinicians believed, for decades, that loneliness was simply an aspect 
of depression with no distinct concept worthy of study (cf. Young, 1982). There is now 
considerable evidence showing that loneliness and depression are separable and that 
loneliness increases the risk for depression (J. T. Cacioppo et al., 2006; Heinrich & 
Gullone, 2006).  In 1980, for instance, Weeks et al. administered loneliness and 
depression scales to undergraduate college students. Using data from 333 subjects, they 
concluded that loneliness and depression, though correlated with each other, were 
“clearly different constructs.” These results have been replicated and extended in recent 
longitudinal research (J. T. Cacioppo et al., 2010; VanderWeele et al., 2011), and 
reinforced Ostrov and Offer's (1978) clinical observation that a potential difference 
between loneliness and depression was that while both are filled with helplessness and 
pain, loneliness is characterized by the hope that all would be perfect if only the lonely 
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person could be united with another longed for person.  
Who Can Feel Lonely? 
Loneliness does not discriminate. Although loneliness is more likely in 
populations who are at risk for social alienation, isolation, and separation (such as older 
individuals who live alone and are isolated from friends and families; patients with 
psychiatric disorders; patients with long-term health conditions that limit their 
communicative capacities or mobility; and/or stigmatized groups; for reviews see 
Andersson, 1998, J. T. Cacioppo in this special issue), anyone can feel lonely at any time. 
For instance, the same objective social relationship can be perceived as caring and 
protective or as exploitive and isolating based on a host of factors including an 
individual’s prior experiences, current attributions, and overall preference for social 
contact (J. T. Cacioppo, Cacioppo, Capitanio, & Cole, 2015). Accordingly, loneliness is 
not limited to older adults who are infirmed and live alone but is evident across the 
lifespan and is even evident in people surrounded by large numbers of other young adults 
or with numerous contacts/followers/friends on social media (e.g., Qualter et al., this 
issue).  
Dimensions of Loneliness  
Loneliness is a complex construct that includes three related facets or dimensions: 
1) Intimate loneliness; 2) Relational loneliness; and 3) Collective loneliness (Hawkley et 
al., 2005; Hawkley, Gu, Luo, & Cacioppo, 2012). These three dimensions match the three 
dimensions surrounding one’s attentional space (Hall, 1963, 1966; Figure 1): intimate 
space (the closest space surrounding a person), social space (the space in which people 
feel comfortable interacting with family and acquaintances), and the public space (a more 
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anonymous space). These three dimensions of loneliness also appear to share some 
correspondence with the structure of human personal social networks identified by Weiss 
(1973) and Dunbar (2014; Figure 1). The translation of these three dimensions into a 
structured attentional personal space (Ortigue, Megevand, Perren, Landis, & Blanke, 
2006; Ortigue et al., 2003; Rizzolatti et al., 1983, 1987) are interesting in light of analyses 
of the mental organization for people’s loneliness/social connection (Figure 1). In 
loneliness, these three dimensions have been found in various populations, such as 
college students (Hawkley et al., 2005; McWhirter, 1990b) and older adults in the U.S. 
(Hawkley et al., 2005; Peplau & Perlman, 1982), and in young and older adults in China. 
(Hawkley et al., 2012)
2
. Each dimension also corresponds to different types of loneliness.  
Insert Figure 1 about here 
Intimate Loneliness 
Intimate loneliness, or what Weiss (1973) termed emotional loneliness, refers to 
the perceived absence of a significant someone (e.g., a spouse), that is, a person one can 
rely on for emotional support during crises, who provides mutual assistance, and who 
affirms one’s value as a person. This form of intimate connection often has considerable 
self-other overlap (such as that observed between close friends e.g., husband-wife, best-
friends; Hall, 1966; Ortigue et al., 2003, 2006). This dimension corresponds to what 
Dunbar described as the inner core, which can include up to 5 people (the “support 
clique”) and comprises the people we rely on for emotional support during crises 
(Dunbar, 2014).  
                                                        
2 To evaluate the three dimensions of loneliness, one typically uses the R-UCLA Loneliness scale (either the 20-item, 
9-item or 3-item version; Russell et al., 1980; Hughes et al., 2004; Hawkley, Browne, & Cacioppo, 2005; Masi et al., 
2011). 
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A population-based study of middle-age and older adults showed that the best 
(negative) predictor of intimate loneliness was marital status, indicating that intimate 
partners tend to be a primary source of attachment, emotional connection, and emotional 
support for adults (Hawkley et al., 2005). These results are consistent with several studies 
indicating that having a significant partner/spouse is associated with lower levels of 
intimate loneliness and, reciprocally that losing a partner (through divorce or 
widowhood) is linked to greater intimate loneliness (e.g., J. T. Cacioppo & Patrick, 2008; 
Hughes et al., 2004; L pata, Heinemann, & Baum, 1982; Russell, 1982; Waite & 
Gallagher, 2001; Weiss, 1973).  
Relational Loneliness 
The second dimension is relational loneliness, or what Weiss (1973) termed social 
loneliness. It refers to the perceived presence/absence of quality friendships or family 
connections, that is, connections from the “sympathy group” (Buys & Larson, 1979; 
Dunbar, 2014) within one’s relational space. According to Dunbar the “sympathy group” 
can include among 15 and 50 people and comprises core social partners whom we see 
regularly and from whom we can obtain high-cost instrumental support (e.g. loans, help 
with projects, child care; Dunbar, 2014). 
The relational space is delimitated by the multi-modal (visual, auditory, and tactile) 
space that permits face-to-face communications and interactions. Like intimate 
loneliness, social loneliness is found in women as well as men, although there is some 
evidence that this dimension may tend to play a slightly greater role in influencing 
loneliness in women than in men (Hawkley et al., 2005). The best (negative) predictor of 
relational loneliness in middle-aged and older adults is the frequency of contact with 
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significant friends and family, even after statistically controlling for the other two 
dimensions of loneliness (Hawkley et al., 2005). Nevertheless, it is not the quantity of 
friends, but the quality of significant friends/confidants that counts (Hawkley et al., 
2008). This point is crucial when diagnosing loneliness.  
Collective Loneliness 
The third dimension is collective loneliness, an aspect that Weiss (1973) did not 
identify in his qualitative studies. Collective loneliness refers to a person’s valued social 
identities or “active network” (e.g., group, school, team, or national identity) wherein an 
individual can connect to similar others at a distance in the collective space. As such, this 
dimension may correspond to what Dunbar (2014) described as the outermost social 
layer, which can include among 150 and 1500 people (the “active network”) who can 
provide with information through weak ties (Granovetter, 1973), as well as low-cost 
support (Dunbar, 2014). The best (negative) predictor of collective loneliness found in 
middle-age and older adults was the number of voluntary groups to which individuals 
belonged: the more voluntary associations to which individuals belonged, the lower their 
collective loneliness, again even after statistically controlling for the two other 
dimensions. This dimension of loneliness is found in women as well as men but tends to 
be slightly more heavily weighted in men than in women (Hawkley et al., 2005). The 
emergence of a collective dimension of loneliness suggests that we may have evolved the 
capacity for and motivation to form relationships not only with other individuals but also 
with groups (e.g., villages or armies), with the consequence being the promotion of social 
identification and cooperation in adverse conditions (e.g., competition, hunting, or 
warfare; Brewer, 2004). The identification with and investments in the group, in turn, 
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may increase the likelihood of the continuity of the group, its members, and their 
individual genetic legacy (J. T. Cacioppo, Cacioppo, & Boomsma, 2014).  
Consequences of Loneliness 
Loneliness can contribute to a constellation of physical and psychiatric 
dysfunctions and/or psychosocial risk factors, including depressive symptomatology (J. 
T. Cacioppo et al., 2006; J. T. Cacioppo, Hawkley, & Thisted, 2010; VanderWeele, 
Hawkley, Thisted, & Cacioppo, 2011), alcoholism (Akerlind & Hornquist, 1992), 
suicidal thoughts (Rudatsikira, Muula, Siziya, & Twa-Twa, 2007), aggressive behaviors, 
social anxiety, and impulsivity (e.g., S. Cacioppo, Capitanio, & Cacioppo, 2014; Ernst & 
Cacioppo, 1999; Kearns et al., 2014). In addition, loneliness is a risk factor for cognitive 
decline and the progression of Alzheimer’s Disease (Wilson et al., 2007), recurrent stroke 
(for review see S. Cacioppo, Capitanio, & Cacioppo, 2014), obesity (Lauder, Mummery, 
Jones, & Caperchione, 2006), increased vascular resistance (J. T. Cacioppo, Hawkley, 
Crawford et al., 2002), elevated blood pressure (J. T. Cacioppo, Hawkley, Crawford et 
al., 2002; Hawkley et al., 2006), increased hypothalamic pituitary adrenocortical activity 
(Adam, Hawkley, Kudielka, & Cacioppo, 2006; Steptoe, Owen, Kunz-Ebrecht, & 
Brydon, 2004), decreased sleep salubrity (J. T. Cacioppo, Hawkley, Berntson et al., 2002; 
Pressman et al., 2005), diminished immunity (Kiecolt-Glaser et al., 1984ab; Pressman et 
al., 2005), an under-expression of genes bearing anti-inflammatory glucocorticoid 
response elements and an upregulation of pro-inflammatory gene transcripts (Cole et al., 
2007, 2011), abnormal ratios of circulating white blood cells (e.g., neutrophils, 
lymphocytes, and monocytes; Cole, 2008), and premature mortality (e.g., Luo et al., 
2012).  
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Interventions to Reduce Loneliness 
Increased recognition of loneliness as a risk factor for adverse psychological and 
physical health outcomes has elevated interest in interventions to reduce chronic 
loneliness. For instance, the British government is developing several initiatives aiming 
to improve the life quality and satisfaction of people suffering from the (real or 
perceived) absence of social relationships (Victor, Scambler, Bowling, & Bond, 2005). 
Campaigns designed to raise awareness about the growing problem of loneliness and 
isolation have also been launched in the United Kingdom by five partner organizations 
(http://www.campaigntoendloneliness.org/about-the-campaign/), in Denmark by the 
Crown Princess and her Mary Foundation (http://www.maryfonden.dk/en/loneliness) and 
the DaneAge Association (Ældre Sagen; 
http://www.aeldresagen.dk/presse/nyheder/Sider/Folkebevaegelse-skal-bryde-tabu-om-
ensomhed.aspx), in Canada by the Canadian Seniors Council 
(http://www.seniorscouncil.gc.ca/eng/home.shtml), and in the United States by Oprah 
Winfrey, Sanjay Gupta, and Gayle King and supported by Skype 
(http://www.oprah.com/health/Just-Say-Hello-Fight-Loneliness), the AARP Foundation 
Initiative on Social Isolation (http://www.aarp.org/aarp-foundation/our-work/isolation/), 
and the Do-It Campaign to end isolation (http://women.oshkoshareacf.org/endisolation). 
These campaigns are essential to raise awareness about and to reduce the stigma 
surrounding loneliness, but these represent only a first step.  Effective treatments are also 
needed. 
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Different types of treatments 
To date, there have been a number of attempts to mitigate loneliness. Such 
interventions include one-on-one interventions (e.g., befriending, Mead et al., 2010; or 
mentoring, Dickens et al., 2011), group therapy (e.g., groups of lonely people), and wider 
community interventions (e.g., community events reaching out to a lonely person/s; 
Cattan et al., 2005; Findlay, 2003; Masi et al., 2011 for reviews). Most of them have been 
based on the intuitive understanding of loneliness. For instance, a first model has been to 
provide social support to lonely individuals. That said, as described above, loneliness is 
not only about getting support, it is also about giving support back and mutual aid.  
A second model has been to increase opportunities for social interaction. But, as 
noted above, a large number of contacts is not equivalent to high quality relationships 
(Masi et al., 2011). Effects of our own mentation (what we think, what we perceive) 
involves both conscious and nonconscious mechanisms. Even if lonely individuals want 
to connect, their non-conscious hypervigilance for social threat can lead them to be 
negative with or withdraw from others.  
A third model to reduce loneliness is based on teaching lonely people to master 
social skills. For unfortunate individuals who lack of social skills, this may be effective 
but people are lonely for many reasons other than poor social skills. Experimental 
research in which loneliness was manipulated shows that most adults have at least 
minimal social skills, but these adults are more likely to call upon these social skills when 
they feel low rather than high in loneliness (Cacioppo et al., 2006).  
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Which type of behavioral intervention is most effective to reduce loneliness?  We 
addressed this question in a quantitative meta-analysis on the efficacy of the various 
treatments tested to reduce loneliness between 1970 and 2009 (Masi et al., 2011), and we 
investigated various moderator variables, such as the experimental design (single group 
pretest-posttest; nonrandomized comparison group; randomized comparison group) and 
intervention format (individual or group). Results showed that the mean effect size was 
much lower when appropriate experimental and statistical controls were implemented, 
with the effect size for nonrandomized group comparison studies being -.459, and single-
group pretest-posttest designs being -.367, whereas the effect size for randomized 
controlled studies being -.198.  This finding implies that if a program or intervention to 
reduce loneliness is to be evaluated for efficacy – including large-scale programs such as 
those being introduced in the United States, Canada, Denmark, and the United Kingdom 
– it is important to control for potential confounding variables (time, expectancy effects, 
Hawthorne effects, confounding individual differences) to avoid biases that are likely to 
lead to an overestimate of treatment efficacy. 
Contrary to the conclusion of previous narrative reviews carried out since the 
1980s, Masi et al.’s (2011) quantitative literature review revealed little evidence for better 
efficacy of one-to-one individual therapies compared to group therapies. Type of 
intervention program was a significant moderator, however. Twenty studies met the 
criteria for randomized group comparison design, and all four primary types of 
interventions known to reduce loneliness were present in this group. These four primary 
types of intervention programs were (a) those that increased opportunities for social 
contact (e.g., social recreation intervention), (b) those that enhanced social support (e.g., 
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through mentoring programs, Buddy-care program, conference calls), (c) those that 
focused on social skills (e.g., speaking on the phone, giving and receiving compliments, 
enhancing nonverbal communication skills), and (d) those that addressed maladaptive 
social cognition (e.g., cognitive behavioral therapy). Among these four types, 
interventions designed to address maladaptive social cognition were associated with the 
largest effect size (mean effect size = -.598).  
These studies ranged from one with elderly adults from a nursing home in Tapei 
who participated in eight weekly sessions designed to increase awareness and expression 
of their feelings, to identify positive relationships from their past, and to apply these prior 
experiences to their current relationships (Chiang et al., 2009) to one with high-risk 
Naval recruits at basic training who met for 45 minutes per week for 9 weeks to learn, 
discuss, and practice strategies for increasing one’s sense of belonging, decreasing 
thought distortion, and improving one’s coping and stress management (Williams et al., 
2004).  Interventions designed to enhance social support produced a significant but small 
reduction in loneliness (mean effect size = -.162), while interventions to increase 
opportunities for social interaction (mean effect size = -.062, n.s.) and interventions to 
improve social skills (mean effect size = -.017, n.s.) were not found to be effective in 
lowering loneliness. These findings reinforce the notion that interpersonal contact or 
communication per se is not sufficient to address chronic loneliness in the general 
population. 
One key to (social) cognitive behavioral therapy (CBT) in the framework of 
reducing loneliness is to educate individuals to identify the automatic negative thoughts 
that they have about others and about social interactions more generally, and to regard 
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these negative thoughts as possibly faulty hypotheses that need to be verified rather than 
as facts on which to act (Anderson, Horowitz, & French, 1983; McWhirter, 1990a; 
Young, 1982). By aiming to change maladaptive social perception and cognition (e.g., 
dysfunctional and irrational beliefs, false attributions, and self-defeating thoughts and 
interpersonal interactions; Young, 1982; for reviews: Cacioppo & Patrick, 2008; Masi et 
al., 2011; McWhirter, 1990a), CBT approach implies that loneliness can be decreased 
(Masi et al., 2011, McWhirter, 1990a, for reviews).  
Research on social cognition as a function of loneliness has resulted in the model 
depicted in Figure 2.  According to this model, lonely individuals typically do not 
voluntarily become lonely; rather, they "find themselves" on one edge of the continuum 
of social connections (S. Cacioppo & Cacioppo, 2012) and feeling desperately isolated 
(Booth, 2000). The perception that one is socially on the edge and isolated from others 
increases the motive for self-preservation. This, then, increases the motivation to connect 
with others but also increases an implicit hyper-vigilance for social threats, which then 
can introduce attentional, confirmatory, and memory biases.  Given the effects of 
attention and expectation on anticipated social interactions, behavioral confirmation 
processes then can incline an individual who feels isolated to have or to place more 
import on negative social interactions, which if unchecked can reinforce withdrawal, 
negativity, and feelings of loneliness (e.g., see J. T. Cacioppo & Cacioppo, 2014; J. T. 
Cacioppo & Hawkley, 2009).  This model points to a number of sources of dysfunctional 
and irrational beliefs, false expectations and attributions, and self-defeating thoughts and 
interpersonal interactions on which interventions might be designed to operate. For 
instance, the attentional, confirmatory, and memory biases could be targeted by training 
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in perspective taking, empathy, and identifying automatic negative thoughts about others 
and about social interactions and in regarding these negative thoughts as possibly faulty 
hypotheses that need to be verified, whereas faulty behavioral confirmation processes 
could be targeted by training in mindfulness (Baer, 2003; Creswell et al., 2012) and 
capitalization (sharing good times; Gable & Reis, 2010; Woods et al., 2014). 
Insert Figure 2 about here 
In sum, a primary criterion for empirically supported therapies is that they 
demonstrate efficacy in randomized controlled studies. Although more research is 
needed, the meta-analysis suggests that interventions designed to modify maladaptive 
social cognition may be especially worth pursuing.  Such interventions can be expensive 
and time-consuming, and the client’s lack of openness to changing their thoughts about 
and interactions with others can be an obstacle to effective treatment.  It is possible that 
these interventions may be more effective (or effective for a greater proportion of 
individuals) if augmented initially by an appropriate pharmacologic treatment.   
Potential Adjunctive Pharmacological Treatments 
To date, there is no adjunctive pharmacological treatment for loneliness, but 
animal research sheds promising light on this issue.  For instance, research in which a 
social animal (e.g., prairie voles, titi monkeys) is chronically housed either with a 
preferred partner or alone has shown that isolation has deleterious neurological (see 
review by S. Cacioppo, Capitanio, & Cacioppo, 2014) and neuroendocrinological effects 
(see review by J. T. Cacioppo, Cacioppo, Capitanio, & Cole, 2015).  Interestingly, animal 
research showed that the behavioral effects of social isolation could be improved with 
pharmacological help. For instance, pharmacological help includes administration of: 1) 
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antidepressants of the selective serotonin reuptake inhibitors (SSRIs) class that have a 
broad range of effects including (but not restricted to) improving anxiety-like behavior 
and fear responses (fluoxetine; Pinna, 2010); 2) neurosteroids (such as allopregnanolone, 
ALLO) that activate the hypothalamic pituitary adrenocortical (HPA) axis, thereby 
facilitate the recovery of physiological homeostasis following stressful stimuli (e.g., 
Evans, Sun, McGregor, & Connor,  2012; cf. S. Cacioppo, Capitanio, & Cacioppo, 2014); 
or 3) oxytocin, a neuropeptide.  
For instance, fluoxetine, an antidepressant of the selective serotonin reuptake 
inhibitors (SSRIs) class, has a broad range of effects including (but not restricted to) 
improving the behavioral effects of social isolation, anxiety-like behavior and fear 
responses (Pinna, 2010; Mayo-Wilson et al., 2014). For patients who decline 
psychological interventions (such as CBT), SSRIs show consistent evidence of 
improvement. Interestingly, this improvement does not occur through the inhibition of 
selective serotonin reuptake (as in depression), but rather through elevated cortico-limbic 
levels of allopregnanolone (ALLO) and BDNF mRNA expression (Pinna, 2010).  
Research supporting the hypothesis of a crucial role of ALLO in social isolation 
demonstrates that: i) the exaggerated contextual fear response expressed by socially-
isolated mice can be normalized with a single injection of ALLO (Pibiri, Nelson, 
Guidotti, Costa, & Pinna, 2008); ii) HPA dysfunction and impairment of hippocampal 
neurogenesis respectively can be normalized or prevented with the administration of 
exogenous ALLO either during or following a period of chronic stress; iii) the 
establishment of depressive/anxiety-like behaviors in rats can be precluded also with  
administration of exogenous ALLO (Evans et al., 2012; S. Cacioppo, Capitanio, & 
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Cacioppo, 2014; Nelson & Pinna, 2011; Pinna, 2010); and iv) contextual fear 
conditioning and aggression can be regulated with ALLO (Nelson & Pinna, 2011). 
Although further investigations of the effects of ALLO on social isolation are needed in 
humans, ALLO may provide an adjunctive therapeutic target early in cognitive 
behavioral interventions to alleviate chronic loneliness. 
A third potential adjunctive pharmacological treatment for loneliness is oxytocin, 
a hypothalamic neuropeptide known to have a high sensitivity to social affiliation (Carter 
et al., 2008; Goossens et al., in this issue; Grippo, 2009; Young et al., 2014). Recent work 
with prairie voles raises the possibility that oxytocin may help buffer the deleterious 
neural, behavioral, immune and autonomic effects of social isolation from a pair-bonded 
partner (Grippo et al., 2009). The prairie vole is a monogamous rodent whose social 
structure has similarities to that of humans.  In prairie voles, long-term social isolation 
from a mate or partner produces several negative behavioral and physiological 
alterations, including depressive and anxiety-relevant behaviors, and autonomic and 
cardiac dysfunction (Grippo et al., 2007a-c, 2008, 2011, 2012; McNeal et al., 2014). The 
exogenous peripheral administration of oxytocin eliminates the adverse behavioral and 
autonomic changes associated with social isolation in the prairie vole (Grippo et al., 
2009, 2012).  
Oxytocin administration in humans has been shown to promote pro-social 
behaviors, affiliation, and trust (Kosfeld et al., 2005), cooperation with others (Declerck, 
Boone, & Kiyonari, 2014), social synchrony (Arueti et al., 2013), autonomic cardiac 
control (Norman, Cacioppo et al., 2011a), and to decrease the emotional arousal in 
response to threatening human stimuli (Norman, Cacioppo et al., 2011b), but negative 
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and inconsistent social effects have also been observed (see Bethlehem et al., 2014, and 
Bali & Jaggi, 2014, for reviews).  For instance, some research studies suggest that 
oxytocin may make neurologically healthy individuals evaluate participants as more 
trusting and more pro-social in relaxed social situations and more aggressive in tense 
social situations (for review see: Bartz, Zaki, Bolger, & Ochsner, 2011), whereas others 
indicate that oxytocin administration increases outgroup aggression (e.g., De Dreu et al., 
2010; Taylor et al., 2006). The fact that oxytocin has some prosocial effects, at least for 
some individuals or situations, is intriguing but how precisely oxytocin might prove 
helpful in the treatment of chronic loneliness requires additional research. 
Conclusion 
The etiology of loneliness and its consequences are complex. When the 1978 
Task Panel report to the US President’s Commission on Mental Health emphasized the 
importance of improving health care and easing the pain of those suffering from 
loneliness, few would have thought that their recommendation would be even more 
relevant and important today. With increasing evidence that loneliness is a risk factor for 
mental and physical health problems, attention has begun to turn to interventions for 
addressing chronic loneliness.  
As a first step, there is a need for increased public awareness – and awareness 
among healthcare providers – that loneliness is a condition that, like chronic pain, can 
become an affliction for almost anyone. Even popular and high status individuals can find 
themselves feeling lonely, and the stigma of loneliness further complicates assessment 
and treatment. Despite the fact that loneliness is a common emotional distress syndrome 
with a high risk factor for early mortality and a broad variety of physical health and 
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psychiatric issues, it still gets little attention in medical training or in healthcare more 
generally.   
In Masi et al.’s meta-analysis (2011), we identified a need for well-controlled 
randomized studies focusing on the rehabilitation of the underlying maladaptive social 
cognition. With the advances made over the past 5 years in the identification of the 
psychobiological and pharmaceutical mechanisms associated with loneliness and 
maladaptive social cognition, it may soon be possible to combine (social) cognitive 
behavioral interventions with short-term adjunctive pharmacological treatments in order 
to reduce the prevalence of loneliness and its harmful consequences. 
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FIGURE CAPTIONS 
 
Figure 1. The three dimensions of loneliness and different compartments of space.   
 
Figure 2. The effects of loneliness on social cognition.  Modified from J. T. Cacioppo and 
Hawkley (2009). 
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